While motor control is very often a goal-oriented event, little is known about the mechanisms underlying the termination of motor performance. To investigate what type of cortical activation underlies the muscle relaxation required to terminate the act, we performed single-and double-pulse transcranial magnetic stimulation (TMS) studies during voluntary muscle relaxation in nine normal volunteers. Subjects maintained a weak isometric contraction of the right first dorsal interosseous muscle (FDI), and either increased the level of contraction (Contraction), terminated the contraction (Relaxation), or maintained it (No-go) depending on a visual cue. Motor evoked potentials (MEP) and the silent period (SP) were recorded from the FDI during motor activity. To measure intra-cortical inhibition (ICI), we also performed double-pulse TMS, applying subthreshold conditioning stimuli at interstimulus intervals of 2 ms. When single-pulse TMS was given just prior to muscle relaxation (À21 to À70 ms), the MEP was reduced while the SP was unchanged. Intra-cortical inhibition was smaller just prior to the muscle relaxation. Unilateral voluntary muscle relaxation may not be associated with activation of the intracortical inhibitory system, but rather with the possible excitation of the corticospinal system, which can inhibit motoneurons disynaptically. These findings suggest that multiple inhibitory mechanisms act in diverse ways to achieve motor inhibition. #
Introduction
Normal motor behavior requires the orchestration of the activity of multiple muscle groups. To make the appropriate amount of muscle contraction at the correct time, the precise control of voluntary muscle relaxation is crucial. In some hyperkinetic movement disorders such as chorea, dystonia and tics, a key feature of the symptoms may be a deficit in voluntary movement inhibition. For example, abnormal cortical activation associated with muscle relaxation has been reported in dystonia (Yazawa et al., 1999; Oga et al., 2002) . However, the cortical mechanism of motor inhibition is not yet clear.
Functional magnetic resonance imaging (fMRI), electroencephalography (EEG) and magnetoencephalography (MEG) studies in humans have shown that muscle relaxation is an active process requiring cortical activation (Terada et al., 1995; Rothwell et al., 1998; Toma et al., 1999 Toma et al., , 2000 . The presence of ''Bereitschaftspotential'' (Kornhuber and Deecke, 1965; Shibasaki et al., 1980) preceding self-paced muscle relaxation suggests that the muscle relaxation is associated with activity in cortical motor areas (Terada et al., 1995; Rothwell et al., 1998) . A recent fMRI study showed that muscle relaxation can activate the primary motor cortex (MI), supplementary motor areas (SMAs) and pre-SMA (Toma et al., 1999) .
In this regard, it is not yet understood how apparently similar M1 activation can lead to both muscle relaxation and contraction. Differences in the cortical inhibitory system underlying the activity in M1 may be crucial to understand motor inhibition. 
